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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Theodore Naccarella on January 6, 2005. 

The application has been amended as follows: 

The following versions of claims 1, 4, 5, 8, 9, 13, 14, 16, 17, 21, 25, and 26 replace 
the Instant versions of the corresponding claims in the application in their 
entirety. 

1 . An apparatus for performing beamforming on a plurality of signals in a 
reception channel received from a receiving antenna array, said signals including 
simultaneous data signals from a plurality of transmitters, said circuit comprising: 

an Nx1 switched beam beamforming circuit for weighting and combining outputs 
of N antenna receiving elements and g e n e rat i ng to generate a plurality of beam signals 
and selecting for output a single beam signal therefrom based on a beam scheduling 
sequence, wherein N is an integer greater than 1 ; 

a beam schedule generating circuit for generating said beam scheduling 
sequence used by said Nx1 switched beam beamforming circuit for switching between 
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ones of a said plurality of beams signals for output for g e n e ration by sa i d b e amform i ng 
c i rcu i t ; 

a frequency downconverting circuit for converting sa\4 the selected single beam 
signal to a baseband signal : and 

a multi-path/multi-user estimation circuit for generating from said baseband 
signal path estimates and path estimate errors for each of said mu l t i p le simultaneous 
data signals transm i tt e rs from sa i d bas e band beam s i gnal . 

4. The apparatus of claim 3 wherein said beam schedule generating circuit 
switches said selected single beam signal at a rate faster than a data rate of said 
signals in said reception channel. 

5. The apparatus of claim 3 wherein said apparatus is adapted to receive 
spread spectrum signals, said spread spectrum signals having a chip rate, and wherein 
said contro l Nx1 switched beam beamforming circuit switches said selected single 
beam at said chip rate. 

8. The apparatus of claim 4 wherein said beam schedule generating circuit 
revises said beam scheduling sequence at predetermined intervals, said beam 
schedule generating circuit controlling said Nx1 switched beam beamforming circuit in 
accordance with repetitions of a given beam scheduling sequence until revised. 



Application/Control Number: 09/667,651 Page 4 

Art Unit: 2634 

9. The apparatus of claim 8 further comprising a memory and wherein said 
beam schedule generating circuit stores each beam scheduling sequence in said 
memory and retrieves said beam scheduling sequence from said memory to be used for 
controlling said Nx1 switched beam beamforming circuit during a period said beam 
scheduling sequence is used sa i d int e rva l of i ts us e. 

13. A method for performing beamforming on a plurality of signals in a reception 
channel received from a receiving antenna array, said signals including simultaneous 
data signals from a plurality of transmitters, said method comprising the steps of: 

(1 ) weighting and combining outputs of N antenna receiving elements and 
generating a plurality of beam signals and selecting for output a single beam signal 
therefrom based on a beam scheduling sequence, wherein N is an integer greater than 
1; 

(2) generating said beam scheduling seauence used in step (1) for switching 
between ones of a said plurality of beams signals as the selected single beam signal for 
g e n e ration by said b e amform i ng c i rcu i t ; 

(3) converting said selected single beam signal to a baseband signal : and 

(4) generating path estimates and path estimate errors for each of said mu l t i pl e 
simultaneous data signals transm i tt e rs from said baseband beam signal. 



14. The method of claim 13 further comprising the step of converting said 
selected single beam signal from analog to digital between steps (3) and (4). 
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16. The method of claim 15 wherein step (2) comprises switching between said 
plurality of beam signals at a rate faster than a data rate of said signals in said reception 
channel. 

17. The method of claim 15 wherein said signals in said reception channel are 
spread spectrum signals, said spread spectrum signals having a chip rate, and wherein 
step (2) comprises switching between said s e l e ct e d plurality of beam signals at said 
chip rate. 

21 . The method of claim 20 further comprising the steps of: 

(5) storing each beam scheduling sequence in a memory; and 

(6) retrieving said beam scheduling sequence from said memory to be used for 
control l ing said b e amforming circuit switching between ones of said plurality of beam 
signals for output during a period said beam scheduling seouence is used . 

25. The apparatus of claim 5 wherein said beam schedule generating circuit 
generates said beam scheduling sequence by solving 

and setting 
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wherein 

k is a time index; 

/k/Js the time varying switch-beamforming vector based on a closed loop 
control function; 

-fj is the time varying switch-beamforming vector based on an open loop 
control function; 

G is the processing gain; 

J is a weighting matrix; and 

Pg-i|g-i(Fg-i) is the error covariance matrix. 

26. The method of claim 17 wherein step (2) comprises generating said beam 
scheduling sequence by solving: 

F^_, = argmax rr{JP^ (F^_, )}; 

and setting 

f,=ljork = OX,..,G-\ 
wherein 
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k is a time index; 

f^f^ is the time varying switch-beamforming vector based on a closed loop 
control function; 

-fjfk is the time varying switch-beamforming vector based on an open loop 
control function; 

G is the processing gain; 

J is a weighting matrix; and 

Pg-1 |g-i (Fg-i) is the error covariance matrix. 

Claims 1-9, 11, 13-21, 23 and 25-26 renumbered as claims 1-22, and the claim 
dependency is renumbered accordingly. 

Allowable Subject Matter 

2. Claims 1-9, 11, 13-21, 23 and 25-26 renumbered as claims 1-22 are allowed. 

3. The following is an examiner's statement of reasons for allowance: 

The claims are allowable over the prior art of record because the prior art of 
record does not disclose or obviate the Nxl switched beam beamforming circuit wherein 
a beam is generated by the weighting and combining of the N elements of an antenna 
array and selected for output according to a beam scheduling sequence which may be 
utilized to selectively vary among a plurality of generated beam signals available for 
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output. The Applicant's Admitted Prior Art (AAPA) in view of Kuwahara et al (US 
6141335) does not specifically address the invention as claimed as persuasively argued 
in the response to the last office action. The AAPA in view of Kuwahara et al would not 
lead one of ordinary skill in the art to arrive at the claimed invention because a 
combination of the two could not meet the limitations of the claimed invention. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, i\}e examiner's 
supervisor, Stephen Chin can be reached on (571) 272-3056. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Jason M. Perilla 
January 6, 2005 
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